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ABSTRACT 

Elementary students (N==160, grades 2-3 and 5-6) were 
evaluated in a battery of four information-processing tasks, 
including: Inspection Time, Reaction Time, Coincidence Timing, and 
Mental Counters (Working Memory). Half of the children were certified 
as gifted in a case study analysis; the other half were selected from 
non-gifted programs of the same school district. For each of the two 
main factors (giftedness and grade), equal numbers of participants 
were drawn from four ethnic backgrounds: African-American, Latino, 
Filipino, and White. Large differences on all four 
information-processing tasks appeared as a function of grade and 
membership in the gifted program. The sole significant relationship 
involving ethnic background was that gifted African-Americans showed 
the fastest reaction times and nongifted African-Americans the 
slowest. Overall relationships between measures of processing and 
intelligence quotient were modest. (PB) 
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Abstract 



One hundred and sixty children were evaluated in a battery of four 
information-processing tasks: Inspection Tune (backward masking paradigm). 
Reaction Time, Coincidence Timing, and Mental Counters (Working Memory). 
Half of the children were certified as gifted in a case study analysis; half were 
selected from the nongif ted program in the same school district. Within each 
group (gifted vs. nongifted), half were in the 2nd-3rd grade, half in the 5th- 
6th grade. Finally, for each of the two main factors (giftedness and grade), 
there were an equal number of children from four ethnic backgrounds: 
African- American, Latino, Filipino, and White. There were large differences 
on all four information-processing tasks as a function of grade and 
membership in the gifted program. Only one significant interaction occurred 
involving ethnic background, in which gif tca African- Americaiis showed the 
fastest RT's and nongifted African- Americans the slowest. Regression analysis 
revealed that measures of speed of processing, particularly Inspection Time, 
were the primary correlates of both IQ and membership in the gifted program. 
Overall, however, the relationship between the measures of processing and 
IQ were modest. Implications of these findings are discussed. 



Information-I'rocessmg in Gifted vs. Nongifted African-American, Latino, Filipino, and White 
Children: Speeded vs. Nonspeeded Paradigms 

A relatively little-used nontraditional method of selectmg ^^^^^Jj^J^^^^^^ 

oftiin^^r^ e^nt strategies of information processing, then it should be possible to identify and 
de^:^these tr eTch popuLon" (p. 1148). Alternately, measures of information-processmg may 
provide an unbiased method of selecting for giftedness. 

Waoner and Sternberg (1984) identified information-processing as one of three main approaches 

l^^^^soiLe^^c U.era«,re have supported tt.e view U,e ^P-'' "J^^*'--^ 
lti*antadiv.au.Ua„e.ecu,eas.aU„^bero,b^^^^^^^^ 

Vemon, Nador, & Kantor, 1985). 

Thus far, two main variations of the. information-processing ^r^P^f ^J^^^;^^^;, 3^^^^^^^^ 

(Sternberg & Davidson, 1983). Although promismg, this approach presenUy lacks a stana y 



children. 



Asecondinformation-processingapproach,theoneevaluatedm^^^^^^ 
.ap^toabasicabUitythattheo^^c^^^^^^^^ 

of elementary cognitive tasks ^^^^^l^J^'^^^^ ^their abUity to encode and manipulate 

processing. According to this view, gifted children /^^^J Consistent with this speed of 

Lvironmental input and to retrieve ^^^^^^^ S t^f sev^S measures of visual and 

and involved complex problem solvmg. 

E.pHc.1 support , or , re,,aon.Hp between P-JS^^^^^^^^^ 



performance, mvestigatore have reported large differer^ces betweeit retarded P« f O'^^^'^^.^^^^^^^^^^ 
nom^IQ a^ well as betweer. vocatior^al-college studer^ts ar.d university students Genser^ 1980, 1982). 
SaS onWs own findings and a survey of the Uteratur^, Jensen (1982) estimated the correlation between 
?a^tion tiSe and indi^?dual differences on IQ tests to be between -.3 and -.4. The correlations vary 
widely across samples; however (Lunneborg, 1978). 

A number of investigators have found support for a relationship between speed of processing 
and eifte^^ (Span & Ov^rtoom-Corsmit, 1986). Cohn, Carlson, and Jensen (1985) for exarnple, 
foiiidt^al^'teLhUdren differed fund^^^^^ 

or^^^K as evaluated in a reaction time paradigm. Cohn et al. (1985) compared a group of bright- 
averse" 7^-Lde children to a group of academically gifted children of comparable age who were 
taScolLge?evel courses in maLmatics and science. Urge and significant group differences were 
foSon each of nine elementary reaction-time measures of speed of information-processmg. 

A second line of investigation, the study of speed of visual information-processing, also has 
supported a relationship between processing speed and P^^^^^^f .^^/^^^^^^^^^^^^^^^^^^ 
the Krpical visual paradigm, the subject makes a discrimmation for a briefly exposed targe stimulus 
sich as identifying whid^ of two lines presented to the right and left of central fixation is longer. The 
artt stouluJis followed by a spatially overlapping non-informational mask ( e.g., a uniform Ime 
SoSeTv Superimposes the Unes of the target stimulus). An extensive literatui^ on the masking 
SsuS revealsTa^ Umits the duration that'the informational impulse provided by the target is 
avIklbkfoTpr^essSginthec^^^^ 

or^pe rnT^e" a's it is usuaUy caUed (Vickers, Nettelbeck, & Willson 1972), is estunat^l by eitfier 
wsSSXvaryinetheexposuredurationof the target and estimating the nun^ 
o'"^^^^^^^^^^ I Nettlebeck, 1977; Nettelbeck & UUy, 1976), or by ^^f^^^^l^^^ 

duration constant and varying the interval between the target and mask (Saccuzzo, Kerr, Marcus, & 
Brown, 1979; Saccuzzo & Marcus, 1983). 

Numerousstudieshavereportedastatisticallysignificantdifferencel^tweenmentall^^ 
and non-retarded (average IQ) individuals in inspection time as evaluated m a backward maskmg 
TaidSn slh dffferenc'es ^^cur in spite of wide variations in the nature of tje stunulus, meth^^^^^^^^^ 
stlnuirpresentation, and technique used to estimate visual processing speed (Saccuj^o & Mi^ael 
1984). T^ere are, moreover, clear-cut developmental differences. H^e general '^^^^^^ ^^^^ 
relationship between chronological as well as mental age and performance (Blake 1974, Liss & Haith, 
mo Sc^zZet al., 1979). FiSuy, the evidence supports a significant relationship between degrees 
oZ'r!^Z"mgenceandUualpLessingspeed;however,*^ 
controversial (Mackintosh, 1981; Nettelbeck, 1982). 

Thoueh an early study reported an astonishing -.92 correlation between scores on the 
Perform^ceTale of the Wechsler Adult IntelUgence Scale (WAIS) and Inspection Tune (Nettelbeck & 
lSiv wTm^t subsequent investigators found a less spectacular, but significant, relatior^hip between 

ScTnVre^dt?^^ 

S criSized, however, on methodological grounds-smaU sample sizes (usuaUy no more than 25 
suWecS t^e iAclusion of mentaUy retarded persons, which greatly inflates the correlation due to the 
exSemi'y dlparate range of performance relative to the sample ^^f ^^^f ^'.^^,1^^.^^^^^^^^ 
exb^me scoring subjects whii again, is weU-known to inflate correlations (Irwm, 1984, Nettelbeck, 

1982). 

Nettelbeck (1982) took a careful look at his own and others' work in the area. N«««»beck's 
.n.lvM.revea^?arelativelysmallbutconsistentassociati^ 

STt per^aTce^ M^^^^ Nettlebeck (1987) provided ai. estimate of -.50 as the relatioi^hip 

betwii^^pection Tmie (FT) and intelligence. This estimate was subsequently confirmed by Krar^ler 
and I^sSf (Ss^^^^^ a meta-analysis. Based on an extensive literature review and -e^-nalytK: 
nriedures Kranzler and Jensen estimated that for adults, with general measures oHQ. the IT- 
Egcnce collation is about -.54 after conection for the effects of artifactual sources of error, and 
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30 Drior to correction. Despite these promising findings, more work is needed to determine if gifted 
cSdrcTbT^btinguished from nongifted children on IT tasks, and whether they can be so 
distinguished in an unbiased manner 

Afew shidies have attempted to examine racial differences in speed of information processing^ 
In a reachon tS^e S:dy, Lynn a^d Holmshaw (1990) compared 350 ^lack South A ncan 9 year-old 
S^ild^en white'eriS children on 12 reaction time tests. While the black cMdren had slowe 

?ecS on times and greater variability than the white chUdren, there were also tremendous IQ differences 
bSrenSr^uprThe black children's mean Raven IQ corresponded to the first percentile and was 
eSnm o ab^^^ 65. The white children, by contrast, were in the 56th percentile, with an 
eSalen Ra^n IQ of 102. Because ^he black sample in this study was lower m IQ U.an is generally 
Srd for U S. samples, these results have Uttle, if any, generalizability to American black and white 
populations. 

Ashidv of racial differences in a backward masking paradigm is similariy limited. Bosco (1972) 
t^lnerfo^iKeof first- and sixth-grade black and white school children. There were clear 
"Snclt rodS^ror^if^^^^^ t^e whites, who were selected from a suburban area, and 

^e bTacS who wTre selected from the inner city. Since race and socioeconomic background were 
confounded, the issue of the relationship between race and IT was unresolved. 

To date, studies of information-processing and intemgence have focused on sp^^^^ 

little attention given to other iI^f ormation-processing tasks that might also underbe f ^/^f ^^^^^ 
sSSs coincidence timing (CT), a task that requires subjects to respond at the mstant two 
objects intersect or "coincide" (Dunham, 1977; Poulton, 1950). 

Smith and McPhee (1987) traced the history of coincidence timing (Dorfman 1977; Poulton, 
1950- Thom^ GaUagSl Purvis, 1981). As Smith and McPhee noted, coincidence tmung relates to 
I!^h ever^d^; tii aJLpping on and off escalators, picking up an object on a conveyor belt, and 

information over time, and use that information to predict a fuhire event (Smith & McPhee, 1987). 
Smith and McPhee conducted the first published attempt to determine if f 

performance) and Raven scores. 

A 1 .r<.on n QRQ^ noted the correlation between Raven scores and coincidence timing adds a 

whether there are ethnic differences m this skiU. 

• ju T^^^^^nQRQU.; whether some variable might underlie performance on 

may be workmg memory— the nypomenw h u-:Htre between simple cognitive tasks and 
(1989) noted, working memory provides a theoretical bridge between simp b 
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n.vrhnmetric tests based on concepts such as "representational agiUty and/or fideUty" (p. 366^ In the 
TrLt^t^LX w^^^ to provide a direct test of Larson's theoretical bridge hypod.es^ d.rough 

fhTuse oU microcornputerized task of working memory called mental counters (Larson, 1986). 

Method 

Subjects: 

Eiehtv children who had been certified as gifted by a school psychologist were compared to a 

SSdZ TOe S^ed Sildren were m,.ched .o tt,e gifted children on tt.e ba.. of age. race, and 
school district. 

Procedure: 

Giftedness was determined individually for each child by a school P'y^^°^°fll};'J 

eit^?dtSv^;8tuin.raldif.erences.Englisha3asecond..n^^ 
Baci^cMdw^^venab^^^^^^^^ 

^K^^r^SScScr-rete^™- 

InsvecHon Time (IT). The inspection time (FT) task was a non-adaptive procedure based on the 

& Wasserman, 1980). largets were presenieu ai r j refresh cycles on the video 

16.7, 33.4, 66.8, 102.2, and 150.3 msec, which corr^ponded to L 2, 4, 6^ The subject's task was to 

on their performance. 

as described by Saccuzzo et al. (1986) and Larson S-cuzzo W was used to ev 

reaction time performance. A ^o^^^^'^^^^^^'^^'^^l^^^ of presentation 

monitor. All subjects were presented -'^^J-;^'^^j ^"^"^^^^^ Subject responded 

completely randomized. Open squares on the "L^"!! forefinger rested Ughtiy on 

by pressing the space bar as soon as a square was ^"^^^^^^'i^^V^re^^^^^^^ has shown 

t^eVebar,sothattherewas^e^^^^^^^^ 

. ltS; = -^^V^r^^^^^ AftLarandomperiodof 



time from 1.5 to 2.5 seconds, one of the squares is illuminated. Reaction time is defined as the number 
oT^liseconds between the onset of th. stimulus (i.e., where one of the stimulus squares is illummated) 
and the instant the subject presses the space bar 

Coincidence Timing. The Coincidence Timing task was identical to that used by J.^." (^989) 
based on the description provided by Smith and McPhee (1987). For each of three conditions the 
subSct's task was to press the space bar on the computer keyboard at the exact moment that a horizontally 
r^o^i^g dot cToss^^^^ vertical line in the middle of the monitor. Condition 1 consisted o a dot tha 
mov^d in a straight horizontal line at the speed of 0.10 meters per second with random delays m the 
Sa^e toe Condition 2 was identical to Condition 1 but at a speed of 0.15 meters per second In 
Co2or3! the path of the dot was random Qagged), with a random delay .nd speed of 0^0 m^ers 
per second The total distance traversed by the moving dot from orgm to crossmg the hne was 0.13 



meters. 



As in Larson (1989), there were 30 trials at each condition. Each trial consisted of a cycle m 
which the dot moved left to right across the screen, then right to left so that the dot crossed the cer^terbne 
^ice FinaUy since skiU in tasks such as coincidence timing may be related to the type of skiUs that 
Sren develop playi^^ 

T^lTtudr^7re asLd io estimate the number of hours per week that they spend playmg video games 
in a self-report procedure prior to implementation of the information-processmg tasks. 

Mental Counters (MC). In the Mental Counters(MC) task (Larson 1986), subjects are askedto 
keep track of the values of three independent "counters" that change rapidly aijd ^^<i°";^^^^^^^^ 
task requires subjects to simultaneously hold, revise, and store three counter values that change rapidly 
¥^ec3Ji themselves are represented as dashes on the video monitor (three side-by-side honzontal 
Sshes" *e center of the screen). The initial counter values are zero (0,0,0). When a smaU target^O.25 
inch hollow box) appears above one of the three dashes, the correspondmg counter must be adjusted 
SI addkiHne When the target appears below one of the three dashes, the correspondmg counter 
mVsfbe a'djusted by subtractin'g onTj^e test items vary both in *e "-ber °f U^^^^^^ 
presentation. In the present study there were two different rates of presentation (0^33 seconds and 
seconds), and 8 Targets, such that the values of the initial counters changed 8 hmes. Oixier of 
nresentahon of speeds was counterbalanced. Prior to the test proper, subjects were given instructions, 
LaS% id nr^aSe to criterion (three consecutive correct responses), -^e maxin^um and mmimurn 
colter va^es varied between +3 and -3, respectively, -^e subject's task was to select, from among 
tohoSs ttie correct list of final values for the three counters. Selection was made by pressmg the 
propX on t^e keyboard. Feedback was given only during practice, and not dunng the test proper. 



Results 

Video Games. 



Data for self-reported hours per week spent playing video games such as Nintendo were 
, . A 9rr AT? .Hf^ed vs noneifted) X 4(Ethnic Background) ANOVA. -^e only significant 
evaluated m a 2(GATE. S^f ^^f^i:?"^^;'^^. _ J 2O8 p < .042. Tlus result revealed that the gifted 

dSdSn Sme^ of 3.82 hours vs 6.04 hours, respectively, -^us, if prior practice at such ta ks did 
^ke a irence^ would have been far in favor of the nongifted children, smce they spent much 
more tlr^e pS video games. Notably, there were no ethnic differences m the number of hours 
spent playing these games. 
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Raven. 

Table 1 shows the Raven scores for gifted vs nongifted children as a function of ethnic 
background. The table shows the average Raven Z scores based on the U.S. smoothed norms provided 
by Raven et al (1986). These data were subjected to a 2(GATE) X 2(Grade) X 4(Ethnic Background) 
ANOVA. As might be expected, there was a significant main effect, F(l,135) = 42.69, p < .001, for Gifted 
(M =: 1.11, SD = .92) vs Nongifted(M = .02, SD = 1.0) children. The only other significant finding was a 
GATE X Ethitic Background interaction, F(3,135) = 3.58, p < .05. Newman-Keuls post hoc multiple 
comparison tests of this difference revealed the gifted White, African-American, and Filipino children 
did not differ significantly among themselves and all three of these groups were significantly higher 
than the gifted Latino children and each of the four nongifted groups, none of whom differed significantly 
among tliemselves. It should be noted, however, that of the 11 gifted children who did not receive 
Raven, 6 were in the Latino group. The absence of these children may have artificially lowered the 
overall mean for the Latino children. 

Table 1. 

Rax}en Z-Scores as a Function of Ethnic Background for Gifted versus Nongifted Children 



Latino/Hispanic White African-American Filipino 

Gifted Nongifted Gifted Nongifted Gifted Nongifted Gifted Nongifted 

M 0.51 0.36 1.36 0.01 1.34 -0.38 1.09 0.16 

SD 1.17 0.79 0.78 0.81 0.58 0.92 0.95 1.31 



For each of the four information-processsing variables, all F values, significance levels, means, 
cmd standard deviations are presented in Table 2 to conserve space. Whereas Grade reflects differences 
between 5th and 6th versus 2nd and 3rd graders, GATE reflects differences between Gifted versus 
Nongifted children, and Condition reflects the condition under study, such as Stimulus Duration, Choices, 
and Fast vs. Slow. 
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Table 2 

Sumnmry of significant findings 
Si p\ificant Effects 



Inspection Time 

Main Effect: Grade 

Main Effect: GATE 



Main Effect: 

Stimulus Duration 



Grade X Inspection Time 
GATEX Inspection Time 

Reaction Time (msec) 
Main Effect: Grade 



Main Effect: GATE 
Main Effect: Choices 



Grade X Choices 
GATEX Choices 
GATEX Ethnicity 

Coincidence Timing (Errors) 
Main Effect: Grade 



Main Effect: GATE 
Main Effect: Condition 



Grade X Condition 
GATE X Condition 





F 


Level 


M 


SD 


1/140 


36.73»»» 


5th - 6th Grade 


66.17 


13.19 




2nd - 3rd Grade 


57.50 


14.00 


1/140 


7.84»» 


Gifted 


63.78 


1 A 




Nongifted 


Dy.OJ 




4/560 


80.12*** 


EXiration 1 


52 


10.7 




EXiration 2 


D/ 








EXiration 3 


57 


15.7 






Ouration 4 


68 


l/.Z 






Duration 5 


74 


18.3 


4/560 


8.73*** 








4/560 


3.76** 








1/135 


56.83*** 


5th - 6th Grade 


383 


90.55 




2nd - 3rd Grade 


564 


133.47 


1/135 


6.21* 


Gifted 


422 


113.75 




Nongifted 


467 


139.70 


2/278 


141 .99*** 


One Choice 


384 


117.71 




Three Choices 


454 


127.01 






Five Choices 


479 


142.00 



2/278 4.17* 
2/278 5.08** 
3/139 3.23* 



36.27*** 


5'di - 6th Grade 


18.34 


7.51 




2nd - 3rd Grade 


29.16 


17.87 


19.95*** 


Gifted 


19.80 


8.89 




Nongifted 


27.73 


18.01 


94.76*** 


Slow, NonVariable 


16.95 


11.39 


Fast, NonVariable 


25.18 


14.69 




Random 


29.32 


18.21 



2/280 3.75* 
2/280 3.58* 



Mental Counters 

Main Effect: Grade 1/112 

Main Effect: GATE 1/112 

Main Effect: Condition 1/112 

Grade X Condition 1/112 

GATE X Condition 1/112 



5th - 6th Grade 


10.84 


4.11 


2nd - 3rd Grade 


6.46 


3.76 


Gifted 


9.68 


4.34 


Nongifted 


8.34 


4.59 


Slow 


10.17 


5.07 


Fast 


7.87 


3.95 



48.00*** 

7.08** 

66.00*** 

8.99** 
6.41** 



* p < .05 
** p < .01 
♦** p < .001 
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Inspection Time (if). 



The data for IT were analyzed in a 2(Grade) X 2(GATE) X 4 (Ethnic Background) X 5 (Levels 
of Stimulus Duration) mixed repeated measures ANOVA, with percent correct at each duration used 
as the dependent measure. There were significant main effects for Grade, GATE, and Stimulus 
Ehiration (See Table 2). There were also two significant interactions: Grade X Inspection Tmie, and 
GATE X Inspection Tmie. 



Figure 1. Inspection Tmie: Grade by stimulus duration interaction. 
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Figure 1 illustrates the Grade X 
Inspection Time interaction. As 
inspection of Figure 1 reveals, and as 
confirmed by post-hoc multiple 
comparison tests, the children in 
grades 5-6 had significantly better 
performance (p < .01) at eadh of the 
five levels of inspection time except 
the first/fastest speed, where both 
groups performed approximately at 
chance level. 



Figure 2. Inspection Tmie: GATE by stimulus duration interaction. 



Figure 2 illustrates Ihe 
GATE X Inspection Time 
(IT) interaction. As this 
figure shows, and as 
confirmed by post-hoc 
multiple comparisons tests, 
the gifted children had 
significantly (p<.01) better 
performance at the two 
slowest speeds (IT4 and 
ITS). The groups did not 
differ significantiy (p > .05) 
at the three fastest speeds, 
where the tendency of the 
younger children to 
perform at chance obscured 
differences between gifted 
and nongifted children at 
Speeds 2 (IT2) and 3(IT3), 
and all subjects were at 
cHance at the fastest speed 
(ITl). 
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Reaction Time. 



The median rcaction tim^ for each subject was analyzed in a 2(Grade) X 2(GATE) X 4(Ethnic 
Background) X 3(Choices) mixed repeated measures ANOVA. There were significant main effects for 
Grade, GATE, and Choices (See Table 2). There also were three significant interaction effects: Grade . . 
Choices, GATE X Choices, and GATE X Etlmicity. 



Figure 3. Reaction Time: Grade by level of choice interaction. 



Figure 3 illustrates the 
Grade X Choices 
interaction. While the 
children in grades 5-6 
outperformed the children 
in grades 2-3 at each level 
of choice, the difference 
between the groups 
increased as the number of 
choices increased. 
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Figure 4. Reaction Tmie: Gate by level of choice interaction. 
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Figure 4 illustrates the 
GATE X CHOICES 
interaction. The groups 
did not differ (p > .05) at the 
one choice condition, but 
were significantly different 
at the 3 and 5 choice 
conditions (p < .01). 
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Figure 5. Reaction Tune: GATE by ethnicity interaction for reaction time median. 
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Figure 5 illustrates the 
GATE X Ethnicity interaction. Post- 
hoc multiple comparison tests of this 
effect revealed a statistically 
significant diiference between gifted 
African- Americans and the 
nongifted African- Americans. The 
other differences between gifted and 
nongifted groups for each ethnic 
background did not reach statistical 
sigiuficance. 
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The individual variabiUty of reaction time (RT Variance) was also analyzed in a 2(Grade) X 
2fGATE) X 4(Ethnic Background) X 3(Choices) mbced repeated /iNOVA. For this analysis, the omy 
sigrSicant fil^ding was the main effect for Grade, F{1.138) = 11.02, p < .001. Tl.e GATE X Ethmc 
Backgroimd effect did not reach statistical significance (p > .081). 

Coincidence Timing (CT), 

Two dependent measures were used to evaluate t>\e coincidence timing data: Coincidence 
Tuning Errors (CTE), which refers to the mean of the absolute value of the difference ^^^^^ 
respo^ position and the tnie position of the line; andCoinddenceTu^^ 

wWch refers to the standaid deviation of the distribution of response posiUons^ ™ v^ih^^ 
Standard Deviation (CTSD) data were separately analyzed in a 2(Grade) X 2(GATE) A ^Ib^nnic 
Background) X 3(Conditions) mixed repeated measures ANOVA. Results wet^ne^ly 'f^^''^^^''' 
boSdependentmeasm^^ For CTEti^er^ were significant main effects for Grade GATb and Condition 
(See Table 2). There were two significart interactions in the CTE data, the Grade X Condition, and the 
GATE X Condition. 
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Figure 6. Grade by condition interaction (CTE). 



Figure 6 illustrates the Grade 
by Condition interaction for 
the Coincidence Timing 
errors. In this interaction, 
while the children in grades 
5-6 outperformed children in 
grades 2-3 at all levels, they 
did so at a greater rate for the 
variable condition (Condition 
3). 
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Figure 7. Gate by condition interaction (CTE). 
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Figure 7 illustrates the GATE X 
Condition interaction, and again 
shows the greatest difference 
ocoarring between the groups 
under the variable condition 
(Condition 3). 
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•i-h^o analysis of standard deviations produced all the same main effects as weU as a GATE X 
Condition interaction. The oiUy diffen^nce between the two measures was that tiie ^rade X Conditio^^ 
interaction did not reach statistical significance for tf.e standard deviation data. For botf. CT measures, 
there were no main or interaction effects involvii\g etiuucity. 
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Mental Counters. 



For \he Mental Counters Test, the number of correct responses was analyzed in a 2(Grade) X 
2(GATE) X 4(Ethnic Background) X 2(Conditions - Fast and Slow) mixed repeated measures ANOVA. 
Results were parallel to those obtained with Inspection Time and Coincidence Tmiing. There were the 
familiar main effects for Grade, GATE, and Condition. As with the prior analyses, there were two 
significant interactions: Grade X Condition, and GATE X Condition. Figures 8 and 9 illustrate these 
interactions. 



Figure 8. Mental Counters: Grade by condition interaction. 
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In the Grade X Condition 
interaction, as shown in 
Figure 8, the children in 
grades 5-6 outperformed 
children in grades 2-3 at both 
conditions, but did so at a 
greater rate for the slow 
condition. 
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In the GATE by Condition 
interaction, as shown in 
Figure 9, the differences 
between the groups were 
sigruficant (p < .01) only at 
the slow speed. 



Figure 9. Mental Counters: Gate by condition interaction. 
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Other Amlyses. 

Multiple regression analysis was used to determine the information-processing predictors of 
Raven IQ scores and of placement in the GATE program. First, the following variables were used to 
predict Raven scores in a stepwise multiple regression: the five levels of inspection time, (ITl, IT2...rT5); 
each of the three reaction time choices for both variability and median RT; each of the three conditions 
of coincidence timing for both errors (CTE) and standard deviation (CTSD); and the two levels of mental 
counters Only one of these information-processing variables, IT4(Inspection Tmie, duration 4) entered 
into the equation and produced a significant F value, Fa,102) = 13.38, p < .0004. The multiple R between 
m and the Raven was .34. Next, each of the above information-processing variables were used to 
predict GATE membership in a stepwise regression analysis. Three variables were significant in 
predicting GATE status: ITS, f(l, 118) = 8.45, p < .005, CTSD(condition 3), F2, 117 = 6.65, p < .002, and 
reaction time variance (5 choice condition), F(3, 116 = 6.13), p < .001. The multiple R between rr5 and 
GATE membership was .258. Adding in CTSD (condition 3) increased the multiple R to .319. With the 
addition of reaction time variance (5 choice condition), the multiple R increased to .370. 

Finally, an attempt was made to determine a possible cut-off score for the information-processing 
tasks to discriminate gifted from nongifted chUdren. Given that HS was the best predictor of GATE 
membership, we began with this variable. First, a discriminant analysis was conducted to determme 
the best score to discriminate the gifted vs the nongifted chUdren. For US. this score was 73.5 percent 
correct Next frequency tables were constructed to determine the frequency of gifted vs nongifted 
children who 'scored above or below the cut-off. Twenty-one out of 77 gifted chUdren (27 percent) 
scored below the cut-off; thirty-two out of 79 nongifted children (40 percent) scored above the cut-off. 
Results were simUar for other information-processing tasks, which suggested that the use of these tasks 
to make individual decisions would indeed be hazardous. 

Discussion 

The present study adds to the Uterature in being the first to examine the information-processing 
abilities of children and the relationship between IQ and information-processing as a function of three 
major variables: grade (age), giftedness (as determined by an individual case study analysis by a school 
psychologist), and ethnic background. Whereas most of the relevant studies in this field are restricted 
to one or at most two measures of information-processing, the present study examined four different 
measures, two of which depended heavUy on speed of processing (IT and RT) and two of which did not 
depend exclusively on speed. All information-processing tasks, however, can best be descnbed as 
elementary cognitive tasks (ECTs), in that they are essentiaUy devoid of complex content and problem 
solving skills. 

AU of the tasks easUy discriminated older children as a group versus younger children. This 
finding is consLstent with known developmental differences in choice reaction time and backward 
masking paradigms, and further shows that such differences can be extended to comcidence timmg 
and mental counters, which is beUeved to reflect working memory capacity. 

The analyses of gifted versus nongifted differences in specific information-processing abUities 
yielded a number of critical interaction effects. For inspection time, gifted and nongifted children did 
not differ at the faster stimulus durations, where performance for both groups remained close to dwice. 
As the stimulus duration increased, significant differences between the groups emerged^ These 
differences are consistent with faster information-processing in the gifted children In the reachon tune 
paradigm, the differences between gifted and nongifted chUdren occurred only for the Uiree and ive 
dioice conditions, and were greater as the number of choices increased. Again, this significant interaction 
is consistent with faster processing (i.e., faster decision time) in the gifted group. Smukrly, the greatest 
difference between gifted and nongifted chUdren in coincidence timing occurred for the most variable 
condition. In the mental counters task, the fast condition was too difficult for aU subjects; chance 
performance was the result for both groups. In the slower condition, however, the gifted children 
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dearlv outperformed the nongifted chUdren. In sum, excluding simple reaction time and a level of 
difficulty so great that virtually aU subjects were at chance, the gifted chUdren showed a general 
superiority across all four elementary cognitive tasks. 

The superiority of the gifted children was essenhaUy independent of ethnic background. There 
were noethnic differences for inspection time, coincidence timing, and mental counters. Median reaction 
data did reveal a significant interaction between ethnic background and GATE membership. The gifted 
African-Americans had the fastest reaction times of aU, whereas the nongifted African-Americans had 
the slowest. This result is of interest in that previous RT studies with African-Americans have studied 
only low or, at best, low-average to average IQ African-Americans. The general result has been slower 
choice RT's in the African-Americans compared to Whites. The present results show that among ^ted 
African-Americans, reaction times are at least comparable, if not faster, than among other ethnic 
backgrounds. This finding warrants hirther investigation as it is suggestive of two different subgroups 
of African-Americans based on reaction time. 

Regression analyses were conducted to determine if the relationships between information- 
orocessine and IQ and between information-processing and GATE membership are due to speed of 
processing or to a factor (or factors) other than speed. The results revealed that inspection tune was 
o^Sicant predictor of Raven scores. This finding paraUeLs that of Larson (1989) who used the 
same bStery of Lformation-processing tasks (except mental counters) on a group of 127 mak Navy 
recruits. Urson found that inspection time was the only significant predictor of a measure of IQ based 
on the Armed Forces Qualifying Test (AFQT). 

Three information-processing variables predicted GATE membership: Inspection Time (ITS), 
Coincidence Tuning (CTSD, Condition 3), and Reaction Tune (5 Choice RT). The additional mformation- 
processing predictors of GATE membership may be attributable to the absence of 18 Raven "^ores- <^ 
the other hid, this result more likely reflects the muia-dimensional approach of the case study analysis 
used to select gifted chUdren, as opposed to the use of a score on a single test. In either case it is clear 
that the predoSvinant underlying factor is speed. Both IT and RT involve speed of proc^smg. Moreove, 
while Condition 3 of the CT task involves randomness, tiiis task is also faster than Condition 1 of the CT 
task and equal in speed to CT2. It is reasonable to conclude that the addition of randomness m CT 
Condition 3 favored faster processors. In any case, speed of processing clearly was the predommant 
factor in the gifted-nongifted differences that were found in the information-processmg tasks. 

An attempt to identify cut-off scores for the information-processing tasks failed to produce a 
reUable method of discriminating gifted vs nongifted children. Tl.us, while ^^'^^^'^''J';^^'"'^. 
tasks may have relevance for our theoretical understanding of giftedness, there are no indications at 
oreirt^at such tasks could be used to make decisions about individuals. Much more work wiU be 
nSed if such tests are to become practical. Moi^ver, the relatior^hip between these dement^ 
c^tive tasks and IQ or GATE membership remained low, with multiple correlations of .34 and .37 
Sctivery >hese correlations are in line with otl^ers reported in the literahxre. ll^ere ore, it would 
roDear Sspeed of processing by itself is insufficient to account for giftedness or mteUigence level 
a^ft^atte X^a variety of elLLtary cognitive tasks adds 

r^erenceTi^telligence'in terms of irion^tion-processing, it would appear necessary to go beyond 
U.e efeme^tary cogtStive tasks and examine more complex inf om^ation-processmg skiUs as suggested 
Ty Sternberg (1981)! In order to account for what is being measured by complex IQ tests, it appears 
necessary to examine the full range of information-processmg skills. 
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